


   

Beazer 
BEAZER EAST, INC. C/O THREE RIVERS MANAGEMENT, INC. 

ONE OXFORD CENTRE, SUITE 3000, PITTSBURGH, PA 15219-6401 

 
 
 
October 26, 2009 
 
Ms. Carolyn Bury 
U. S. Environmental Protection Agency, Region V 
77 West Jackson Boulevard 
Mail Code DE-9J 
Chicago, IL 60604-3590 
 
Re: Former Koppers Wood-Treating Site – Carbondale, Illinois  

Work Plan for Additional Investigations 
 
Dear Ms. Bury: 
 
In response to a December 18, 2008 letter from the United States Environmental Protection 
Agency (USEPA), Beazer East, Inc. (Beazer) submitted the following three Sampling and 
Analysis Plans (SAPs) for the above-referenced Site to the USEPA on May 7, 2009: 
 

• Sampling and Analysis Plan for Evaluation Area 1 – Southern Drainage Ditches 
• Sampling and Analysis Plan for PCDD/PCDF Sampling – Evaluation Areas 2, 3 and 5 
• Sampling and Analysis Plan for PCDD/PCDF Sediment Sampling – Crab Orchard Creek 

 
The SAPs have been revised to address USEPA’s August 10 and September 24, 2009 comment 
letters, as discussed and agreed to on multiple conference calls. The revised/final SAPs are 
provided with this letter as Attachments A (Southern Drainage Ditches), B (Evaluation Areas 2, 3 
and 5) and C (Crab Orchard Creek). 
 
In addition to submitting the final SAPs, this letter also provides the following quality assurance 
(QA)-related information specific to the attached SAPs, in response to USEPA’s September 24, 
2009 comment letter: 
 

• Beazer’s responses to USEPA’s September 24, 2009 comments (Attachment D) 
• A “Functional Quality Assurance Project Plan (QAPP)” approval page (Attachment E) 
• A table indicating which sections of the February 2008 QAPP are relevant to each specific 

SAP (Attachment F) 
• National Environmental Laboratory Accreditation Program (NELAP) certifications for 

TestAmerica and Vista Analytical Laboratory (Attachment G) 
 



Ms. Carolyn Bury    
October 26, 2009  
Page 2 of 2 
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The final SAPs and attached QA-related information constitute a “Work Plan for Additional 
Investigations” at the Site. It is our understanding that USEPA will obtain the necessary signatures 
for the Functional QAPP approval page (Attachment E) as part of their approval of this Work Plan. 
Please contact me if you have any questions or comments. 
 
Sincerely, 
 
 
 
Michael Slenska, P.E. 
Senior Environmental Manager 
 
Enclosures 
 
cc: 
George Hamper, USEPA 
James Moore, IEPA 
Paul Anderson, AMEC 
Alissa Weaver, AMEC 
Jeffrey Holden, ARCADIS 
David Bessingpas, ARCADIS 



Appendices 

 

 



Appendix A 

 

Sampling and Analysis Plan for 
Evaluation Area 1 – Southern 
Drainage Ditches
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SAMPLING AND ANALYSIS PLAN FOR EVALUATION AREA 1 –  
SOUTHERN DRAINAGE DITCHES 

 
BEAZER EAST, INC. 

FORMER KOPPERS WOOD-TREATING SITE 
CARBONDALE, ILLINOIS 

 
Introduction/Purpose 
 
In response to a letter from the United States Environmental Protection Agency (USEPA) dated 
December 18, 2008, and in accordance with discussions during a January 28, 2009 meeting and multiple 
subsequent conference calls, Beazer East, Inc. (Beazer) has prepared this Sampling and Analysis Plan 
(SAP) for additional soil sampling activities in and around the southern drainage ditches area of the 
Former Koppers Wood-Treating Site in Carbondale, Illinois (the Site; Figure 1). This SAP, originally 
submitted on May 7, 2009, has been revised to address USEPA’s August 10 and September 24, 2009 
comment letters, as discussed and agreed to on multiple conference calls. 
 
The investigations described herein are, in part, a continuation of prior efforts to characterize and 
delineate the extent of Site-related constituents in the vicinity of the southern drainage ditches. To the 
extent that these investigations include further characterization of the presence and distribution of 
polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans (PCDDs/PCDFs) in soils, this SAP 
represents one component of additional PCDD/PCDF investigations required by USEPA’s December 18, 
2008 letter. In this regard, the southern drainage ditches represent one of several Evaluation Areas (EAs) 
– specifically, EA 11 – that have been developed in consultation with the USEPA. The scope of work for 
EAs 2, 3 and 5 is provided in a separate, concurrently submitted SAP. 
 
Consistent with the USEPA’s December 18, 2008 letter, data from the investigations described herein 
will be used to assess the need for and extent of remedial activities in the southern drainage ditches. 
Specifically, it is anticipated that the data will support identification of up to 3,000 cubic yards of soil that 
may be removed from the area for placement within the onsite Corrective Action Management Unit 
(CAMU) containment cell prior to final closure of the CAMU. In addition, the data will be used to 
support future human health and ecological risk evaluations of EA 1. 
 
Background 
 
Surficial soil samples from within, nearby and south of the southern drainage ditches area have been 
collected on three occasions over the last several years: 
 

• In March 2005, USEPA collected surficial soil samples from residential areas south of the Site 
• In May 2005, Beazer collected surficial soil samples to confirm/modify the proposed Former 

Process Area surface cover limits 
• In March 2006 and March/June 2008, Beazer collected surficial soil samples to characterize the 

nature and extent of impacts in the southern drainage ditches area 
 

                                                            
1 The boundary of EA 1 shown on Figure 1 was modified slightly during preparation of this SAP so that samples previously 
collected from the northern-most of the two southern drainage ditches are included in EA 1 rather than in EA 2, as identified on 
figures previously provided to the USEPA. 
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The sample locations associated with these three sample events that lie within, near and south of the 
southern drainage ditches area are shown on Figure 1, and the associated laboratory analytical data are 
summarized in Tables 1 and 2. These data, in part, served as the basis for developing the scope of work 
presented below. For example, where existing data indicate elevated concentrations, additional step-out 
locations are proposed in an effort to delineate the extent of impacts. Additionally, as requested by 
USEPA in a letter to Beazer dated August 10, 2009 and discussed with USEPA during multiple 
conference calls, additional sample locations have been proposed to more thoroughly characterize EA 1 
and to provide data to support future risk evaluations. 
 
Scope 
 
Soil sampling is proposed at 34 locations (Figure 1)2. At each location, a sample3 will be collected from 
the 0- to 0.5-foot depth interval using a stainless-steel trowel. Soil types/characteristics and descriptions 
of any non-aqueous phase liquid (NAPL), staining, odors and/or sheens will be recorded in a field 
notebook. 
 
The analytical scope, location description and rationale for each sample location is summarized in Table 
3. The following analytical methods will be used: 
 

• Polycyclic aromatic hydrocarbons (PAHs) and pentachlorophenol – USEPA SW-846 Method 
8270C 

• Arsenic – USEPA SW-846 Method 6010B 
• Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) – 

USEPA SW-846 Method 8290 
 
As indicated in Table 3, not all samples will be analyzed for all constituent groups. Rather, samples from 
a given location will be analyzed for one or more parameters consistent with the characterization and 
delineation objectives. The numbers of samples from EA 1 proposed for analysis of each parameter group 
are summarized as follows: 
 

• PAHs – 28 
• Pentachlorophenol – 23 
• Arsenic – 28 
• PCDDs/PCDFs – 25 

 
To the extent possible, recovered soils will be homogenized prior to placing them into sample containers. 
Excess soils will be placed back into the hole following sample collection. All sample locations will be 
staked and surveyed (or GPS-located) so that they can be accurately depicted on the site plan and re-
established in the future, if necessary. 
 

                                                            
2 As discussed with USEPA during multiple conference calls, if two sample locations along a flow path have elevated 
concentrations, it will be assumed that the area between the two samples has a similar concentration to the upgradient and 
downgradient locations. 

3 As indicated in Table 3, sample A1-17 is to be located within the topographic-based flow path between a culvert and the 
shallow ditch to the Large Pond. If multiple flow paths exist between the culvert and ditch, discrete samples will be collected 
from up to four flow paths and combined into a single composite sample. The analytical results of the composite sample will be 
assumed to be representative of each discrete sample location. 
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Quality Assurance/Quality Control 
 
PAH, pentachlorophenol and arsenic samples will be analyzed by TestAmerica in Pittsburgh, 
Pennsylvania.  PCDD/PCDF samples will be analyzed by Vista Analytical Laboratory in El Dorado Hills, 
California. Quality assurance/quality control (QA/QC) samples will be collected at the frequencies 
specified in the Quality Assurance Project Plan (QAPP; ARCADIS, February 2008). Analytical data will 
be validated in accordance with USEPA National Functional Guidelines for Data Review, as discussed in 
the QAPP. 
 
Equipment Cleaning and Waste Management 
 
Non-dedicated/non-disposable sampling equipment will be cleaned prior to use at each sample location 
following procedures outlined in the QAPP (i.e., non-phosphate detergent wash, distilled/deionized water 
rinse, and triple rinse sequence of solvent followed by distilled/deionized water). 
 
In accordance with the QAPP, equipment cleaning fluids will be collected for treatment at the onsite 
wastewater treatment system (WWTS). Used personal protective equipment (PPE), disposable sampling 
equipment, and other miscellaneous wastes will be placed into a 55-gallon drum and staged at a 
designated area near the WWTS for subsequent characterization and disposal by Beazer. 
 
Data Review and Reporting 
 
Following completion of the sampling and receipt/validation of the laboratory analytical data, Beazer will 
prepare draft data summary tables and sample locations maps for review/discussion with USEPA. Data 
summary tables will include calculated values for Total PAHs (sum of 16 individual PAHs) and 2,3,7,8-
TCDD Toxic Equivalents (TEQ; calculated using WHO-2005 Toxic Equivalency Factors). 
 
Schedule 
 
This SAP is one of three related plans provided in response to USEPA’s December 18, 2008 letter and 
that address further investigation of PCDDs/PCDFs at the Site. Following USEPA approval of the 
planned scopes of work, Beazer anticipates that the work of these plans will be performed in a single 
mobilization. Pending suitable weather and field conditions, it is anticipated that the field work will be 
initiated within approximately two weeks following USEPA approval. The work of this SAP will require 
approximately two days to complete. Regardless of the start date or duration of the field work, the draft 
data summary tables and sample location maps will be submitted to the USEPA within approximately 
four to six weeks following receipt of all associated laboratory analytical data. 



 

 

Tables



TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 SB-102 SB-103
Depth (feet bgs) 0 - 0.33' 0 - 0.25' 0 - 0.42' 0 - 0.33' 0 - 0.42' 0 - 0.42' 0 - 0.33' 0 - 0.5' 0 - 0.46' 0 - 0.5' 0 - 0.33' 0 - 0.42' 0 - 0.5' 0 - 0.5'
Date Collected 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 03/03/05 05/03/05 05/03/05

SVOCs - 8270C (mg/kg)
Acenaphthene 0.0053 0.00064 U 0.0080 0.0049 U 0.00080 0.00066 U 0.0012 0.00088 0.00070 U 0.00067 U 0.00066 U 0.00068 U 0.13 J 0.36 U
Acenaphthylene 0.17 0.0058 0.018 0.0087 0.010 0.0079 0.019 0.015 0.0099 0.0065 0.0022 0.0046 1.4 J 0.13 J
Anthracene 0.25 0.0094 0.052 0.033 0.020 0.014 0.037 0.031 0.018 0.012 0.0040 0.0099 1.1 J 0.16 J
Benzo(a)anthracene 0.45 0.011 0.096 0.059 0.017 0.019 0.036 0.024 0.017 0.013 0.0054 0.0087 5.2 0.2 J
Benzo(a)pyrene 0.37 0.012 0.084 0.046 0.017 0.015 0.037 0.018 0.011 0.0068 0.0040 0.0063 7.4 0.16 J
Benzo(b)fluoranthene 0.73 0.021 0.088 0.047 0.035 0.032 0.074 0.048 0.034 0.025 0.011 0.018 12 0.44
Benzo(g,h,i)perylene 0.29 0.0097 0.11 0.12 0.018 0.015 0.033 0.022 0.017 0.011 0.0055 0.0092 4.8 0.28 J
Benzo(k)fluoranthene 0.53 0.015 0.065 0.033 0.026 0.024 0.059 0.036 0.025 0.018 0.0076 0.014 4.4 0.14 J
Chrysene 0.67 0.019 0.12 0.079 0.035 0.031 0.075 0.059 0.036 0.025 0.011 0.019 6.7 0.3 J
Dibenzo(a,h)anthracene 0.092 0.0031 0.018 0.011 0.0045 0.0039 0.0090 0.0054 0.0044 0.0029 0.0012 0.0021 1.7 J 0.096 J
Fluoranthene 0.82 0.020 0.15 0.079 0.044 0.035 0.083 0.062 0.041 0.030 0.012 0.024 8.2 0.34 J
Fluorene 0.0040 0.00064 U 0.0061 0.0049 U 0.00092 0.00066 U 0.0010 0.00090 0.00070 U 0.00067 U 0.00066 U 0.00068 U 0.073 J 0.36 U
Indeno(1,2,3-cd)pyrene 0.40 0.013 0.071 0.043 0.022 0.019 0.045 0.029 0.022 0.015 0.0069 0.012 4.4 0.22 J
Naphthalene 0.11 0.0047 0.092 0.037 0.0041 0.0026 0.020 0.0059 0.0042 0.0030 0.0022 0.0022 1.2 J 0.052 J
Phenanthrene 0.24 0.011 0.30 0.19 0.018 0.012 0.041 0.020 0.016 0.012 0.0057 0.010 3.1 0.18 J
Pyrene 0.75 0.019 0.16 0.099 0.038 0.030 0.075 0.054 0.037 0.026 0.010 0.020 7.5 0.31 J
Total PAHs 5.9 0.17 1.4 0.88 0.31 0.26 0.64 0.43 0.29 0.21 0.09 0.16 69.3 J 3.01 J
Pentachlorophenol 0.51 U 0.47 U 0.55 U 0.51 U 0.52 U 0.49 U 0.58 U 0.48 U 0.54 U 0.51 U 0.49 U 0.54 U 11 U 1.8 U
Metals - 6010B (mg/kg)
Arsenic NA NA NA NA NA NA NA NA NA NA NA NA NA NA

See notes on Page 7
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1

Depth (feet bgs)
Date Collected

SVOCs - 8270C (mg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Pentachlorophenol
Metals - 6010B (mg/kg)
Arsenic

See notes on Page 7

SB-104 SB-105 SB-115 SB-116 SB-117 SDD-1 SDD-1-TRB SDD-1-TLB SDD-1-15RB SDD-1-15LB SDD-1-SPL SDD-4 SDD-4A
0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'

05/03/05 05/03/05 05/03/05 05/03/05 05/03/05 03/08/06 03/06/08 03/06/08 03/06/08 03/06/08 03/13/08 03/08/06 03/13/08

0.0096 J 0.35 U 0.083 J 0.36 U 2 U 0.4 J 0.015 [0.015] 0.07 J 0.034 J 0.011 J 0.23 J 0.39 J NA
0.063 J 0.021 J 2.6 0.12 J 0.56 J 4.7 0.4 [0.29] 0.71 0.73 0.1 4.1 4.5 NA
0.087 J 0.02 J 3.1 0.15 J 0.37 J 5.6 0.4 [0.42] 0.89 0.6 0.097 2.6 7.3 NA
0.14 J 0.014 J 5.6 0.29 J 1.1 J 7.8 0.66 [0.82] 1.5 0.89 0.19 8.1 6.1 NA
0.092 J 0.35 U 6.3 0.24 J 1.1 J 11 0.64 [0.47] 0.96 1 0.15 12 6.7 NA
0.29 J 0.081 J 12 0.57 2.4 17 1.4 [1.3] 3.2 2.7 JX 0.52 JX 21 JX 13 NA
0.16 J 0.031 J 3.4 0.22 J 1.1 J 11 0.65 [0.53] 1.2 1.6 J 0.2 J 16 9.8 NA
0.081 J 0.35 U 4.6 0.16 J 0.78 J 6.6 0.62 [0.48] 1.4 2.6 JX 0.5 JX 23 JX 4.8 NA
0.2 J 0.019 J 6.8 0.4 1.4 J 13 0.86 [1.1] 2.2 1.4 0.28 8.7 9.1 NA

0.071 J 0.35 U 1.4 J 0.094 J 0.51 J 2.9 0.17 [0.14] 0.4 0.46 J 0.052 J 3.8 2.5 NA
0.27 J 0.024 J 12 0.57 1.5 J 15 1.1 [1.5] 2.4 1.7 0.44 9.8 12 NA
0.37 U 0.35 U 0.095 J 0.36 U 2 U 0.51 J 0.033 [0.033] 0.11 J 0.054 0.017 J 0.22 J 0.51 J NA
0.13 J 0.02 J 3.5 0.2 J 1.1 J 10 0.58 [0.47] 1.2 1.4 J 0.19 J 13 8.9 NA
0.043 J 0.35 U 3.6 0.052 J 0.12 J 1.0 0.03 J [0.033 J] 0.06 J 0.11 0.053 0.35 1.7 NA
0.14 J 0.016 J 9.6 0.25 J 0.43 J 1.2 0.32 [0.16] 0.32 0.34 0.24 1.5 4.1 NA
0.28 J 0.024 J 9.6 0.5 1.5 J 11 0.62 J [0.85 J] 1.8 J 1.4 0.32 8.3 9.8 NA
2.06 J 0.27 J 84.3 J 3.82 J 14 J 119 8.5 J [8.61 J] 18.4 J 17 J 3.36 J 133 J 101 NA
1.8 U 1.7 U 3.2 J 1.8 U 9.6 U 2.2 J NA NA NA NA NA 1.1 J NA

NA NA NA NA NA 21.5 1.9 [3.5] 6.7 NA NA 7.6 NA 11.4
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1

Depth (feet bgs)
Date Collected

SVOCs - 8270C (mg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Pentachlorophenol
Metals - 6010B (mg/kg)
Arsenic

See notes on Page 7

SDD-4-TRB SDD-4-TLB SDD-4-15RB SDD-4-15LB SDD-7 SDD-7-TRB SDD-7-TLB SDD-7-15RB SDD-7-15LB SDD-9 SDD-9-TRB SDD-12
0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'

03/06/08 03/06/08 03/06/08 03/06/08 03/08/06 03/10/08 03/13/08 03/10/08 03/10/08 03/08/06 03/06/08 03/08/06

0.12 J 0.67 J 0.031 J 0.047 170 D 0.024 10 0.12 J 0.46 J 1.1 0.39 0.083 J
1.7 8.4 0.48 1.1 16 0.4 7.4 3 5.5 J 6.6 3.5 1.3
1.9 11 0.43 1.1 87 0.46 13 2.6 9 J 14 5.4 1.6
2.2 13 0.57 1.7 66 1.1 41 7 19 J 20 5.5 2.6
1.8 10 0.56 1.4 44 1.1 31 9.8 11 J 17 5.6 2.6
4.4 23 1.9 JX 4.3 JX 62 2.6 JX 73 JX 17 40 JX 33 15 5.4
2.2 16 1.6 J 2.4 J 34 1.3 J 19 7.4 8.1 J 15 5.2 3.1
1.7 9.6 1.8 JX 4.2 JX 28 2.9 JX 77 JX 8.1 40 JX 10 7.7 1.8
3.2 20 1.2 2.2 81 1.7 57 11 30 J 32 9.1 3.8
0.67 3.9 0.26 J 0.62 J 9.2 0.32 6.2 2.4 2.9 J 4.4 1.7 0.81
4.9 28 3 3.2 380 D 2.2 120 9.6 33 J 36 9.4 5.2
0.19 1.2 0.052 0.089 160 D 0.038 1.5 0.39 0.83 J 1.4 0.52 0.12 J

2 12 1.1 J 2 J 31 1.2 20 7.1 11 J 14 5.5 2.8
0.28 J 2 J 0.061 0.28 240 D 0.054 0.51 J 0.59 1.8 J 2.0 0.4 J 0.45

1.1 8.7 0.6 1 390 D 0.18 3.8 1.6 4.2 J 6.6 1.9 1.1
3.3 J 17 J 2.1 2.5 220 D 1.5 98 11 18 J 33 7 J 3.9
31.7 J 184 J 15.7 J 28.1 J 2,020 17.1 J 578 J 98.7 J 235 J 246 83.8 J 36.7

NA NA NA NA 4.2 J 0.23 8.4 NA 0.55 J 10 J 5.5 0.58 J

4.3 13.3 NA 7.6 15.6 9.3 18.5 NA 10 13.5 32.5 NA
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1

Depth (feet bgs)
Date Collected

SVOCs - 8270C (mg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Pentachlorophenol
Metals - 6010B (mg/kg)
Arsenic

See notes on Page 7

SDD-12A SDD-12-TRB SDD-12-TLB SDD-12-15RB SDD-12-15LB SDD-15 SDD-15-TRB SDD-15-TLB SDD-15-15RB SDD-15-15LB SDD-16
0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'

03/11/08 03/11/08 03/11/08 03/10/08 03/10/08 03/08/06 03/10/08 03/11/08 03/10/08 03/10/08 03/08/06

NA 0.022 J 0.24 J 0.71 J 0.97 J 0.34 J 0.39 J [1 U] 2.1 UJ 0.082 J 2.2 UJ 0.39 U
NA 0.57 2.7 15 J 15 J 7.1 7.5 [4.2] 2.2 J 0.9 13 J 2.4
NA 0.47 3.8 23 J 9.3 J 8.4 9 [6] 3.7 J 1.1 9.8 J 3.4
NA 1.7 8.6 40 J 30 J 6.8 11 [11] 4.7 J 3 71 J 3.1
NA 2.1 8.1 40 J 29 J 10 15 [11] 5.2 J 3.2 53 J 3.0
NA 4.9 JX 21 JX 89 DJ 62 JX 22 41 JX [31 JX] 17 JX 6.1 86 J 12
NA 1.6 7.1 27 J 22 J 17 21 J [11] 7 J 2.4 35 J 6.9
NA 4.8 JX 21 JX 28 DJ 62 JX 8.7 44 JX [34 JX] 16 JX 3.4 54 J 5.0
NA 2.1 12 63 J 32 J 11 20 [19] 6.5 J 4.7 86 J 7.9
NA 0.53 2.1 6.7 J 6.7 J 4.2 4.7 [2.3] 2 J 0.91 2.2 UJ 2.1
NA 1.7 17 220 DJ 50 J 11 23 [31] 5.9 J 5.2 130 J 3.9
NA 0.034 J 0.26 J 1.1 J 0.85 J 0.54 J 0.82 [1 U] 2.1 UJ 0.077 J 3.5 J 0.26 J
NA 1.5 6.8 31 J 25 J 15 19 [11] 6.4 J 2.5 36 J 6.5
NA 0.07 1.5 74 DJ 4.4 J 1.6 1.2 [0.97 J] 0.64 J 0.7 J 1.1 J 0.5
NA 0.25 8.6 22 J 11 J 3.2 3.4 [3.8] 1.7 J 1.4 10 J 0.77
NA 1.8 15 55 J 28 J 8.0 18 [22] 8.3 J 5.2 130 J 12
NA 24.1 J 136 J 736 J 388 J 135 239 J [198 J] 87.2 J 40.9 J 718 J 69.7
NA NA NA NA NA 45 DJ 68 [60] 100 J 2.9 17 J 89 DJ

37.6 J 21 18 J 17.6 12.8 32 25.3 [23.2] 22.4 25.8 10.1 8.0
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1

Depth (feet bgs)
Date Collected

SVOCs - 8270C (mg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Pentachlorophenol
Metals - 6010B (mg/kg)
Arsenic

See notes on Page 7

SDD-16-SPL SDD-20 SDD-20A SDD-20-TRB SDD-20-TLB SDD-20-15RB SDD-26 SDD-26-15N SDD-26-15S SDD-27 SDD-30
0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'

03/12/08 03/08/06 03/12/08 03/10/08 03/12/08 03/10/08 03/08/06 03/10/08 03/12/08 03/08/06 03/10/08

0.11 J 0.11 J NA 0.027 0.0085 U [0.0085 U] 0.19 J 0.068 J 0.029 J [0.015 J] 0.071 J [0.046] 0.2 U 0.2 U
4.1 1.3 NA 0.37 0.0033 J [0.003 J] 4.2 0.51 0.36 [0.21] 1.7 [1.1] 1.5 2.9
3.2 1.8 NA 0.53 0.0085 U [0.0025 J] 4.1 1.0 0.63 [0.33] 2 [1.2] 2.0 2.6
12 2.4 NA 1 0.0027 J [0.0034 J] 13 1.1 0.45 [0.36] 3.6 [3.4] 1.4 6.7
11 3.5 NA 0.8 0.0041 J [0.0038 J] 12 1.2 0.59 [0.39] 3.6 [2.9] 1.1 6.2

26 JX 6.7 NA 2.2 JX 0.0082 J [0.0091 JX] 22 3.3 1.5 JX [1 JX] 11 JX [8.1 JX] 3.4 15 JX
8.1 3.4 NA 1 J 0.0085 U [0.0085 U] 8.8 1.7 0.93 J [0.48] 3.4 [2.6] 1.6 7.1 J

26 JX 2.2 NA 2.4 JX 0.0027 J [0.009 JX] 12 1.0 1.7 JX [1.1 JX] 11 JX [8 JX] 1.0 16 JX
14 4.2 NA 1.3 0.0066 J [0.0052 J] 17 1.6 0.71 [0.57] 5.9 [4.4] 2.9 7.6
2.6 0.97 NA 0.34 0.0085 U [0.0085 U] 3.1 0.43 0.24 [0.13] 1.2 [0.82] 0.46 2.1
14 4.0 NA 2 0.0058 J [0.0049 J] 26 2.1 0.87 [1.1] 4.7 [3.4] 3.5 11

0.28 U 0.16 J NA 0.043 0.0085 U [0.0024 J] 0.52 0.074 J 0.044 [0.021] 0.1 [0.094] 0.26 0.2
8 3.3 NA 0.95 0.003 J [0.0033 J] 8.7 1.5 0.82 [0.43] 3.4 [2.5] 1.5 6.8

0.46 0.14 J NA 0.14 0.0085 U [0.0085 U] 1.5 0.14 0.043 [0.03] 0.16 [0.11] 0.083 J 0.86
1.6 0.55 NA 0.38 0.0075 J [0.0054 J] 11 0.64 0.16 [0.23] 0.64 [0.4] 1.1 2.8
14 3.7 NA 1.3 0.0065 J [0.0048 J] 21 1.9 0.66 [0.71] 6 [4.1] 2.7 6.7

145 J 38.4 NA 14.8 J 0.0504 J [0.0568 J] 165 J 18.3 9.74 J [7.11 J] 58.5 J [43.2 J] 24.5 94.6 J
0.54 J 0.51 J NA 0.32 NA NA 2.8 J NA 1.5 33 DJ 0.99 U

NA NA 18.7 J 8.8 8 J [6.9 J] NA 38.2 28.9 [23.8] 23 J [13.4 J] 23.5 NA
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID1

Depth (feet bgs)
Date Collected

SVOCs - 8270C (mg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Pentachlorophenol
Metals - 6010B (mg/kg)
Arsenic

See notes on Page 7

SDD-31 SDD-32 SDD-33 SDD-34 SDD-35 SDD-36 SDD-37
0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'

03/10/08 03/12/08 03/10/08 03/11/08 03/10/08 03/10/08 03/11/08

0.16 J 0.63 J 0.055 J 0.36 U 0.99 U 0.3 J 0.014 J [0.013 J]
3.7 17 J 1.3 0.12 J 0.83 J 6.2 0.13 [0.21]
3.9 20 J 1.4 0.27 J 1.4 8.8 0.21 [0.29]
7.1 70 J 1.5 0.14 J 0.88 J 17 0.17 [0.18]
8.7 62 J 1.8 0.36 U 0.87 J 16 0.25 [0.29]

20 JX 150 JX 4.9 JX 0.47 JX 3.3 JX 44 JX 0.63 JX [0.67 JX]
9.7 J 49 J 2.6 J 0.36 U 1.3 16 0.36 [0.47 J]
21 JX 150 JX 5.3 JX 0.47 JX 3.6 JX 49 JX 0.66 JX [0.67 JX]

9.7 81 J 2.4 0.36 2 25 0.27 [0.3]
2.8 17 J 0.54 0.36 U 0.45 J 3.9 0.085 [0.08]
11 67 J 2.9 0.23 J 2.6 36 0.2 [0.32]
0.3 1.1 J 0.12 0.36 U 0.99 U 0.45 J 0.026 [0.038]
9.1 48 J 2.5 0.14 J 1.4 15 0.31 [0.41]
0.84 1.7 J 0.068 J 0.36 U 0.99 U 1.1 0.025 [0.03]
1.8 12 J 0.32 0.36 U 0.54 J 3.9 0.08 [0.082]
7.7 160 J 2.2 0.37 2.1 27 0.26 [0.24]

118 J 906 J 29.9 J 2.57 J 21.3 J 270 J 3.68 J [4.29 J]
19 11 UJ 1.4 20 45 89 0.83 [1.4]

NA 13.5 J 27.8 8.3 36.4 18.2 10.3 [10.3]
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TABLE 1
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PENTA, PAHs, ARSENIC)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Notes:
SVOCs = semivolatile organic compounds
PAHs = polycyclic aromatic hydrocarbons
mg/kg = milligrams per kilogram (or parts per million)
bgs = below ground surface
NA = not analyzed
[  ] = duplicate sample result
D = value obtained from analysis of a diluted sample
J = estimated value

U = non-detected (associated value is the laboratory reporting limit)
1. Sample ID Definitions (for "SDD" samples):

TLB = top of left bank (looking north or west)
TRB = top of right bank (looking north or west)
15LB = approx. 15' out from the top of left bank (looking north or west)
15RB = approx. 15' out from the top of right bank (looking north or west)
A = at previous sample location (center of ditch)
SPL = south of previous sample location, on Beazer property line
15N = approx. 15' north of previous sample location
15S = approx. 15' south of previous sample location

Due to a matrix effect, compounds benzo(b)fluoranthene and benzo(k)fluoranthene could not be chromatographically resolved by the laboratory.  Because the laboratory could not 
resolve the two compounds, the assumption was made by the laboratory to quantitate and report the entire peak as benzo(b)fluoranthene and to report benzo(f)fluoranthene as non-
detect.  Because the assumption cannot be made that the compound benzo(k)fluoranthene is non-detect, the validator has calculated a concentration for benzo(f)fluoranthene using 
the area count associated with the laboratory-reported detection of benzo(b)fluoranthene.  Sample results associated with both compounds were qualified as “JX”.
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TABLE 2
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PCDDs/PCDFs)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID SDD-1 SDD-7 SDD-9 SDD-15 SDD-16 SDD-26 SDD-27
Depth (feet bgs) 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5' 0 - 0.5'
Date Collected 03/08/06 03/08/06 03/08/06 03/08/06 03/08/06 03/08/06 03/08/06

PCDDs/PCDFs - 8290 (ug/kg)
1,2,3,4,6,7,8-HpCDD 118 78.5 225 284 632 J 39.1 J 277
1,2,3,4,6,7,8-HpCDF 20 13.6 33.2 J 53.3 129 J 5.22 40.4 J
1,2,3,4,7,8,9-HpCDF 1.61 1.04 2.63 4.12 9.74 0.337 2.86
1,2,3,4,7,8-HxCDD 0.37 0.34 1.2 1.12 1.99 0.187 4.33
1,2,3,4,7,8-HsCDF 0.821 0.549 3.9 J 3.13 3.18 0.13 2.35
1,2,3,6,7,8-HxCDD 3.03 2.07 5.91 9.21 31.7 1.17 9.27
1,2,3,6,7,8-HxCDF 0.222 J 0.158 J 0.902 J 0.901 J 0.916 J 0.0422 0.929
1,2,3,7,8,9-HxCDD 0.708 0.683 1.68 1.73 3.89 0.205 3.88
1,2,3,7,8,9-HxCDF 0.121 0.0241 0.808 0.545 0.045 0.00623 0.917
1,2,3,7,8-PeCDD 0.111 0.0789 0.297 0.221 0.445 0.0468 1.22
1,2,3,7,8-PeCDF 0.0235 0.0191 0.169 0.239 0.0555 0.00624 0.476
2,3,4,6,7,8-HxCDF 0.499 0.4 1.3 1.37 2.38 0.0799 1.67
2,3,4,7,8-PeCDF 0.142 0.129 1.27 1.08 0.162 0.0148 1.64
2,3,7,8-TCDD 0.00996 0.00666 0.0268 0.0155 0.0183 J 0.00519 0.147
2,3,7,8-TCDF 0.00441 0.00418 0.0382 0.0642 0.00652 0.000952 U 0.167
OCDD 1140 1030 1600 1470 J 1540 J 360 J 1470 J
OCDF 112 J 85 187 188 J 399 J 10.5 J 193
TOTAL HpCDD 224 184 0 U 438 963 67.3 0 U
TOTAL HpCDF 134 J 78.8 2.63 323 139 5.62 209 J
TOTAL HxCDD 12.6 11.6 31.9 32.3 207 4.9 71.9
TOTAL HxCDF 21.6 J 13.6 J 19.1 J 61.3 J 161 J 5.49 J 27.8
TOTAL PeCDD 0.619 0.691 2.87 1.79 1.94 0.873 21.1
TOTAL PeCDF 1.56 J 1.29 J 7.64 J 7.33 J 4.95 J 0.24 J 14.3
TOTAL TCDD 0.0875 0.111 0.486 1.48 0.18 0.397 5.13
TOTAL TCDF 0.148 J 0.125 J 0.467 J 0.464 J 0.504 J 0.0377 J 1.44
2,3,7,8-TCDD TEQ1 2.51 1.81 5.43 6.29 13.2 0.796 7.93

See notes on Page 2
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TABLE 2
SUMMARY OF EXISTING SOUTHERN DRAINAGE DITCHES AREA SURFICIAL (0-0.5') SOIL SAMPLE ANALYTICAL DATA (PCDDs/PCDFs)

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Notes:
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
ug/kg = micrograms per kilogram (or parts per billion)
bgs = below ground surface
NA = not analyzed
[  ] = duplicate sample result
J = estimated value (below the lower calibration limit)
U = non-detect (associated value is the estimated maximum possible concentration or sample-specific estimated detection limit)
1. 2,3,7,8-TCDD TEQ = 2,3,7,8-TCDD toxic equivalents, calculated using the following Toxic Equivalency Factors (TEFs; WHO, 2005):

1,2,3,4,6,7,8-HpCDD 0.01 1,2,3,7,8-PeCDD 1
1,2,3,4,6,7,8-HpCDF 0.01 1,2,3,7,8-PeCDF 0.03
1,2,3,4,7,8,9-HpCDF 0.01 2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,7,8-HxCDD 0.1 2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1 2,3,7,8-TCDD 1
1,2,3,6,7,8-HxCDD 0.1 2,3,7,8-TCDF 0.1
1,2,3,6,7,8-HxCDF 0.1 OCDD 0.0003
1,2,3,7,8,9-HxCDD 0.1 OCDF 0.0003
1,2,3,7,8,9-HxCDF 0.1

* For non-detect values, 1/2 the reporting limit was used for calculating 2,3,7,8-TCDD TEQs.
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TABLE 3
PROPOSED SAMPLE SCOPE AND RATIONALE

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID Location Description
Depth

Interval (ft) PA
H

s

Pe
nt

a

A
s

PC
D

D
s/

PC
D

Fs

Rationale
A1-1 "Upland," south of former RR tracks 0-0.5 X Delineate PCDDs/PCDFs south of SDD-1
A1-2 "Upland," south of former RR tracks 0-0.5 X X Delineate PAHs and penta south of SB-115
A1-3 "Upland," south of former RR tracks 0-0.5 X X X X Delineate PAHs south of SDD-4-15LB and SB-117; characterize penta, As and 

PCDDs/PCDFs along southern boundary of EA-1
A1-4 "Upland," midway between ditch (at SDD-7) and 

fenceline
0-0.5 X X Delineate PAHs south of SDD-7-15LB, and PAHs and penta west of SDD-31; 

evaluate extent of impacts between northern and southern ditches
A1-5 "Upland," midway between fence line and gravel 

roadway
0-0.5 X X X Delineate PAHs and penta south/southeast of SDD-16-SPL, and PCDDs/PCDFs 

S/SE of SDD-16
A1-6 Center of ditch channel, at beginning of ditch 0-0.5 X X Delineate PAHs and arsenic west (upgradient) of SDD-20
A1-7 "Upland," approx. 200' northeast of SDD-9 0-0.5 X Delineate arsenic northeast of SDD-9-TRB
A1-8 "Upland," midway between SDD-20-TLB and gravel 

roadway
0-0.5 X Characterize PCDDs/PCDFs at previous location SDD-20-TLB

A1-9 "Upland," midway between SDD-20 and SDD-12 0-0.5 X X X x Delineate PAHs northeast of SDD-20-15RB and southwest of SDD-12-15LB; 
evaluate extent of impacts between northern and southern ditches

A1-10 "Upland," approx. 100' north/northwest of SDD-12 0-0.5 X X Delineate PAHs and arsenic northwest of SDD-12-15RB
A1-11 Center of ditch channel 0-0.5 X X Delineate PAHs and arsenic northeast of SDD-20 and southwest of SDD-26

A1-12 "Upland," approx. 50' north/northwest of SDD-15-15RB 0-0.5 X X Delineate arsenic northwest of SDD-15-15RB, and PCDDs/PCDFs northwest of 
SDD-15

A1-13 "Upland," midway between A1-30 and southern ditch 0-0.5 X X Delineate PAHs south of SDD-36, and arsenic south of SDD-36 and west of SDD-
26-15N; evaluate extent of impacts between northern and southern ditches

A1-14 Within topographic-based flow path east of wetland-
like low area (hydraulically downgradient of A1-31)

0-0.5 X X Delineate PAHs east of SDD-36, and arsenic east of SDD-36 and northwest of 
SDD-33

A1-15 "Upland," approx. 60' south/southeast of midway point 
between SDD-26 and SDD-33; south of topographic-
based flow path

0-0.5 X X Delineate PAHs and arsenic south of SDD-33 and SDD-26-15S

A1-16 "Upland," approx. 90' south of SDD-34 0-0.5 X X X X Delineate PAHs, penta, arsenic and PCDDs/PCDFs southeast of SDD-27, and 
penta south of SDD-34
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TABLE 3
PROPOSED SAMPLE SCOPE AND RATIONALE

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID Location Description
Depth

Interval (ft) PA
H

s

Pe
nt

a

A
s

PC
D

D
s/

PC
D

Fs

Rationale
A1-17 Within topographic-based flow path between culvert 

and shallow ditch to Large Pond; if multiple flow paths 
exist, collect discrete samples from up to four flow 
paths and combine into a single composite sample

0-0.5 X X Delineate arsenic northeast (downgradient) of SDD-35, and PCDDs/PCDFs 
northeast (downgradient) of SDD-27

A1-18 "Upland," south of gravel access road 0-0.5 X X Characterize eastern portion of EA-1 given prior penta and PCDD/PCDF 
detections at SDD-27 and SDD-34

A1-19 "Upland," between ditch and former on-Site rail spur 0-0.5 X X X X Sample location added per USEPA comments

A1-20 "Upland," between ditch and former RR tracks (north 
of RR tracks)

0-0.5 X X X X Sample location added per USEPA comments

A1-21 "Upland," between SDD-16 and SDD-30 0-0.5 X X X X Sample location added per USEPA comments; with A1-5, assess potential 
PCDD/PCDF presence beyond ditch limits

A1-22 "Upland," 15' north of ditch bank near beginning of 
ditch (outside of surface cover)

0-0.5 X X X X Sample location added per USEPA comments; with A1-23, assess potential 
PCDD/PCDF presence beyond ditch limits

A1-23 "Upland," 15' south of ditch bank near beginning of 
ditch

0-0.5 X X X X Sample location added per USEPA comments; with A1-22, assess potential 
PCDD/PCDF presence beyond ditch limits

A1-24 "Upland," between ditch and surface cover 0-0.5 X X X X Sample location added per USEPA comments
A1-25 "Upland," 15' north of ditch bank 0-0.5 X X X X Sample location added per USEPA comments; with A1-26, assess potential 

PCDD/PCDF presence beyond ditch limits
A1-26 "Upland," 15' south of ditch bank 0-0.5 X X X X Sample location added per USEPA comments; with A1-25, assess potential 

PCDD/PCDF presence beyond ditch limits
A1-27 "Upland," between northern and southern ditches 0-0.5 X X X X Sample location added per USEPA comments

A1-28 "Upland," midway between A1-11 and A1-15, 15' north 
of ditch bank

0-0.5 X X X X Sample location added per USEPA comments; with A1-29, assess potential 
PCDD/PCDF presence beyond ditch limits

A1-29 "Upland," midway between A1-11 and A1-15, 15' 
south of ditch bank

0-0.5 X X X X Sample location added per USEPA comments; with A1-28, assess potential 
PCDD/PCDF presence beyond ditch limits

A1-30 Within topographic-based flow path between end of 
defined channel (SDD-15) and A1-31

0-0.5 X X X X Sample location added per USEPA comments

A1-31 Within potential wetland area east of A1-30 0-0.5 X X X X Sample location added per USEPA comments
A1-32 "Upland," between SDD-33 and A1-14 0-0.5 X X X X Sample location added per USEPA comments
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TABLE 3
PROPOSED SAMPLE SCOPE AND RATIONALE

Beazer East, Inc.
Former Koppers Wood-Treating Site
Carbondale, Illinois

Sample ID Location Description
Depth

Interval (ft) PA
H

s

Pe
nt

a

A
s

PC
D

D
s/

PC
D

Fs

Rationale
A1-33 "Upland," northeast of culvert/ditch outlet to Large 

Pond (in area undisturbed by prior remedial activities)
0-0.5 X X X X Sample location added per USEPA comments

A1-34 "Upland," north of bend in gravel access road (in area 
undisturbed by prior remedial activities)

0-0.5 X X X X Sample location added per USEPA comments

28 23 28 25

Notes:
1. PAHs = polycyclic aromatic hydrocarbons (USEPA SW-846 Method 8270C)
    Penta = pentachlorophenol (USEPA SW-846 Method 8270C)
    As = arsenic (USEPA SW-846 Method 6010B)

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans (USEPA SW-846 Method 8290)

Total samples:
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Appendix B 

 

Sampling and Analysis Plan for 
PCDD/PCDF Sampling – 
Evaluation Areas 2, 3 and 5
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SAMPLING AND ANALYSIS PLAN FOR PCDD/PCDF SAMPLING 
(EVALUATION AREAS 2, 3 AND 5) 

 
BEAZER EAST, INC. 

FORMER KOPPERS WOOD-TREATING SITE 
CARBONDALE, ILLINOIS 

 
Introduction/Purpose 
 
In response to a letter from the United States Environmental Protection Agency (USEPA) dated 
December 18, 2008, and in accordance with discussions during a January 29, 2009 meeting and multiple 
subsequent conference calls, Beazer East, Inc. (Beazer) has prepared this Sampling and Analysis Plan 
(SAP) for polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofuran (PCDD/PCDF) soil sampling 
activities in selected Evaluation Areas (EAs) of the Former Koppers Wood-Treating Site in Carbondale, 
Illinois (the Site; Figure 1).1 Specifically, this SAP covers PCDD/PCDF soil sampling in EA 2 (former 
sprayfield, former north drainage ditch, former lagoon area), EA 3 (western end of the Site) and EA 5 
(upgradient Smith Ditch area), as shown on Figure 1. This SAP, originally submitted on May 7, 2009, has 
been revised to address USEPA’s August 10 and September 24, 2009 comment letters, as discussed and 
agreed to on multiple conference calls. 
 
The scope of work for EA 1 (southern drainage ditches) is provided in a separate, concurrently submitted 
SAP. Beazer is focusing this SAP on the initial sampling efforts on EAs 2, 3 and 5 for the following 
reasons: 
 

• These areas are located within Beazer-owned property; therefore, property access 
agreements/negotiations are not required to implement the field work (whereas sampling in EAs 
4, 5 and 7 would require access to non-Beazer-owned properties) 

 
• These areas are located closest to the presumed source areas of the Site, such that if potentially 

significant PCDD/PCDF impacts are not observed in these areas, sampling in downgradient areas 
would not be warranted 

 
The purposes of the sampling activities described herein are to generally characterize the presence and 
extent of PCDDs/PCDFs in surficial soils within EAs 2, 3 and 5, and to provide data to 1) support future 
human health and ecological risk evaluations, and 2) determine the need for and scope of PCDD/PCDF 
characterization sampling in downgradient EAs 4, 6 and 7 (Figure 1). 
 
Scope 
 
Soil sampling is proposed at a total of 33 locations: 11 in EA 2 (Figure 2), 17 in EA 3 (Figure 3), and 5 in 
EA 5 (Figure 4). At each location, samples will be collected from the 0- to 0.5-foot depth interval using a 
stainless-steel trowel. Soil types/characteristics and descriptions will be recorded in a field notebook. 
 

                                                            
1 The EAs identified on Figure 1 were developed in consultation with USEPA. The boundary between EAs 1 and 2 was modified 
slightly during preparation of this SAP so that samples previously collected from the northern-most of the two southern drainage 
ditches are included in EA 1 rather than in EA 2, as previously proposed. 
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All 33 samples will be submitted for laboratory analysis of PCDDs/PCDFs by USEPA SW-846 Method 
8290. To the extent possible, recovered soils will be homogenized prior to placing them into sample 
containers. Excess soils will be placed back into the hole following sample collection. All sample 
locations will be staked and surveyed (or GPS-located) so that they can be accurately depicted on the site 
plan and re-established in the future, if necessary. 
 
Quality Assurance/Quality Control 
 
All samples will be analyzed by Vista Analytical Laboratory in El Dorado Hills, California. Quality 
assurance/quality control (QA/QC) samples will be collected at the frequencies specified in the Quality 
Assurance Project Plan (QAPP; ARCADIS, February 2008). Analytical data will be validated in 
accordance with USEPA National Functional Guidelines for Data Review, as discussed in the QAPP. 
 
Equipment Cleaning and Waste Management 
 
Non-dedicated/non-disposable sampling equipment will be cleaned prior to use at each sample location 
following procedures outlined in the QAPP (i.e., non-phosphate detergent wash, distilled/deionized water 
rinse, and triple rinse sequence of solvent followed by distilled/deionized water). 
 
In accordance with the QAPP, equipment cleaning fluids will be collected for treatment at the onsite 
wastewater treatment system (WWTS). Used personal protective equipment (PPE), disposable sampling 
equipment, and other miscellaneous wastes will be placed into a 55-gallon drum and staged at a 
designated area near the WWTS for subsequent characterization and disposal by Beazer. 
 
Data Review and Reporting 
 
Following completion of the sampling and receipt/validation of the laboratory analytical data, Beazer will 
prepare draft data summary tables and sample locations maps for review/discussion with USEPA. Data 
summary tables will include calculated values for 2,3,7,8-TCDD Toxic Equivalents (TEQ; calculated 
using WHO-2005 Toxic Equivalency Factors). 
 
Schedule 
 
This SAP is one of three related plans provided in response to USEPA’s December 18, 2008 letter and 
that address further investigation of PCDDs/PCDFs at the Site. Following USEPA approval of the 
planned scopes of work, Beazer anticipates that the work of these plans will be performed in a single 
mobilization. Pending suitable weather and field conditions, it is anticipated that the field work will be 
initiated within approximately two weeks following USEPA approval. The work of this SAP will require 
approximately two days to complete. Regardless of the start date or duration of the field work, the draft 
data summary tables and sample location maps will be submitted to the USEPA within approximately 
four to six weeks following receipt of all associated laboratory analytical data. 
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SAMPLING AND ANALYSIS PLAN FOR PCDD/PCDF SEDIMENT SAMPLING – 
CRAB ORCHARD CREEK 

 
BEAZER EAST, INC. 

FORMER KOPPERS WOOD-TREATING SITE 
CARBONDALE, ILLINOIS 

 
Introduction/Purpose 
 
As discussed in a November 19, 2008 letter from Beazer East, Inc. (Beazer) to the United States 
Environmental Protection Agency (USEPA), a preliminary review of polychlorinated dibenzo-p-
dioxin/polychlorinated dibenzofuran (PCDD/PCDF) concentrations in Crab Orchard Creek sediment 
samples indicates that the point at which PCDD/PCDF concentrations in downstream sediments have 
begun to decline with distance from the Site was not identified by the 2008 Baseline Characterization 
Work Plan (BCWP) sampling. To address this data gap, and as one component of additional 
PCDD/PCDF investigations required by USEPA’s December 18, 2008 letter, Beazer has prepared this 
Sampling and Analysis Plan (SAP) for additional sediment sampling activities in Crab Orchard Creek 
downstream of the Former Koppers Wood-Treating Site in Carbondale, Illinois (the Site). This SAP, 
originally submitted on May 7, 2009, has been revised to address USEPA’s September 24, 2009 comment 
letter, as discussed and agreed to on multiple conference calls. 
 
Scope 
 
Sediment sampling is proposed at three locations in Crab Orchard Creek, downstream of the downstream-
most BCWP sample location COC-BC-11 (Figure 1). At each location, a composite sediment sample will 
be collected using Lexan tubes and/or a dredge sampler. Each composite sample will consist of 
approximately five to eight discrete samples collected from the 0- to 0.5-foot depth interval within an area 
that represents the width of the creek at the targeted location. Once the discrete samples at a given 
location have been collected, they will be combined and mixed in a dedicated/disposable container to 
create a single, homogenous composite sample. Sediment characteristics (e.g., color, grain size, presence 
of organic matter), and descriptions of any non-aqueous phase liquid (NAPL), staining, odors and/or 
sheens will be recorded in a field notebook. 
 
Sediment samples will be collected in a downstream to upstream manner to minimize the possibility of 
cross-contamination between locations. A new Lexan tube will be used for each sample location (but not 
between each discrete sample at a given location). The sample locations are anticipated to be accessed 
with a boat. 
 
The three sediment samples will be submitted for laboratory analysis of PCDDs/PCDFs by USEPA    
SW-846 Method 8290. All sample locations will be staked and surveyed (or GPS-located) so that they 
can be accurately depicted on the site plan and re-established in the future, if necessary. 
 
Quality Assurance/Quality Control 
 
All samples will be analyzed by Vista Analytical Laboratory in El Dorado Hills, California. Quality 
assurance/quality control (QA/QC) samples will be collected at the frequencies specified in the Quality 
Assurance Project Plan (QAPP; ARCADIS, February 2008). Analytical data will be validated in 
accordance with USEPA National Functional Guidelines for Data Review, as discussed in the QAPP. 
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Equipment Cleaning and Waste Management 
 
Non-dedicated/non-disposable sampling equipment will be cleaned prior to use at each sample location 
following procedures outlined in the QAPP (i.e., non-phosphate detergent wash, distilled/deionized water 
rinse, and triple rinse sequence of solvent followed by distilled/deionized water). 
 
In accordance with the QAPP, equipment cleaning fluids will be collected for treatment at the onsite 
wastewater treatment system (WWTS). Used personal protective equipment (PPE), disposable sampling 
equipment (including Lexan tubes), and other miscellaneous wastes will be placed into a 55-gallon drum 
and staged at a designated area near the WWTS for subsequent characterization and disposal by Beazer. 
 
Data Review and Reporting 
 
Following completion of the sampling and receipt/validation of the laboratory analytical data, Beazer will 
prepare a draft data summary table and sample locations map for review/discussion with USEPA. The 
data summary table will include calculated values for Total PAHs (sum of 16 individual PAHs) and 
2,3,7,8-TCDD Toxic Equivalents (TEQ; calculated using WHO-2005 Toxic Equivalency Factors). 
 
Schedule 
 
This SAP is one of three related plans provided in response to USEPA’s December 18, 2008 letter and 
that address further investigation of PCDDs/PCDFs at the Site. Following USEPA approval of the 
planned scopes of work, Beazer anticipates that the work of these plans will be performed in a single 
mobilization. Pending suitable weather and field conditions, it is anticipated that the field work will be 
initiated within approximately two weeks following USEPA approval. The work of this SAP will require 
approximately one day to complete. Regardless of the start date or duration of the field work, the draft 
data summary table and sample location map will be submitted to the USEPA within approximately four 
to six weeks following receipt of all associated laboratory analytical data. 



 

 

Figure
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The following are Beazer East, Inc.’s (Beazer’s) responses to the United States Environmental Protection 
Agency’s (USEPA’s) September 24, 2009 comments related to the February 2008 Quality Assurance 
Project Plan (QAPP) and quality assurance- (QA-) related components of the May 2009 Sampling and 
Analysis Plans (SAPs) for the Former Koppers Wood-Treating Site in Carbondale, Illinois (the Site). 
USEPA’s comments are provided in italics, followed by Beazer’s response in bold. 

USEPA Comment #:1:  The draft 2008 QAPP specifies that work plans will be submitted to EPA for 
approval prior to initiating sampling events.  EPA expects that such work plans, collectively, will contain 
necessary supplemental quality assurance related information not included or otherwise highlighted in the 
2008 QAPP.  The EA SAPs for the next phase of investigation, therefore, should reference all "generic" 
components of the 2008 draft QAPP deemed relevant to the EA SAPs.   For example, if the chain-of-
custody approach expressed in the 2008 QAPP will be used, then incorporate that section, and any other 
sections (or subsections) which are also germane to the EA SAPs, by reference.   

In addition to or in place of referencing the QAPP, relevant portions of the QAPP could be inserted into 
the EA SAPs or included as attachments, provided such sections are relevant to this next phase of 
investigation.  Alternatively, a table could be included showing all the sections or subsections of the 2008 
QAPP incorporated by reference into the SAPs.   

Beazer Response:  The 2008 QAPP was written such that it would be comprehensive and 
applicable for all foreseeable future sampling events, such that it could be referenced in 
subsequent work plans and not require frequent updates or restating of QA-related information in 
every work plan (refer to Section 1 of the QAPP). For any subsequent scope of work where 
applicable QA-related information was not contained in the QAPP, such QA-related information 
would then be detailed in a work plan. 

The May 2009 SAPs do not include any sampling or analytical items that are not already 
addressed in the 2008 QAPP. For the purposes of brevity and consistency with the stated purpose 
of the QAPP, Beazer did not repeat such information in the SAPs. However, as requested, and for 
the sole purpose of obtaining USEPA’s approval on the SAPs, Beazer will revise the SAPs to 
include a table that indicates which sections of the 2008 QAPP are relevant to each specific SAP. 
Please also refer to the response to Comment #2 below. 

USEPA Comment #2:  EPA considers that if the SAPs include key QA components then the SAPs will 
constitute an approvable "functional QAPP" for the forthcoming investigation phase.   As such, a single 
QAPP sign-off sheet should accompany/precede the individual EA SAPs (which for convenience can now 
be compiled into a single work plan).  In addition to the Beazer signature lines, signature lines should be 
included for: Carolyn Bury, Project Manager, Allen Debus, Chemist, George Hamper, Section Chief, and 
Jose Cisneros, Branch Chief. 

Beazer Response:  Beazer does not understand why this approval process would need to be 
repeated each time a work plan is submitted when the intent of the February 2008 QAPP was that 
it be applicable to all foreseeable future sampling events.  This objective was discussed and 
mutually agreed to by both USEPA and Beazer prior to the initial version of the QAPP that was 
submitted to USEPA on May 30, 2006.  Beazer’s February 2008 QAPP submittal adequately 
addressed all prior USEPA comments and should be approved by USEPA. Given that the February 
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2008 QAPP has not yet been approved by the USEPA, requiring these additional signatures with 
each work plan would not be consistent with USEPA’s expressed desire to accelerate these 
investigations. 

USEPA Comment #3:  Referring to page 21 of the QAPP, reported data should be CLP-like Level IV (not 
Level III). 

Beazer Response:  The February 2008 QAPP identifies three levels of reporting: 1 – Minimal 
Reporting, 2 – Modified Reporting, and 3 – Full Reporting. Level 3 reporting, which includes a full 
CLP-like data package from the lab, will be required for the data generated under the SAPs. The 
February 2008 QAPP does not identify a Level IV reporting. 

USEPA Comment #4:  A table of all the constituents on the analyte list must be included in the SAP(s).  In 
EA 1, other chemical parameters will be analyzed, but these are not explicitly identified.  

Beazer Response:  The four constituents/constituent groups identified in the SAPs are 
PCDDs/PCDFs, PAHs, pentachlorophenol and arsenic. The specific PCDD/PCDF congeners and 
PAHs to be analyzed for are listed in Table 2B of the February 2008 QAPP.  As discussed in the 
response to Comment #1 above, submittal of the revised SAPs will include reference to the 
pertinent QAPP sections and information. 

USEPA Comment #5:  It should be specified how analytical results will be reported.  It is EPA’s 
assumption that PCDD/PCDF results will be reported as TEQ values; however this is not so stated in the 
EA SAPs.  Also, please directly state in the SAPs which PAHs and "select metals" will be reported, and 
by which method(s).  A table with this information is preferred. 

Beazer Response:  Consistent with our prior practice, PCDD/PCDF results will be reported in data 
summary tables as TEQ values determined using WHO-2005 TEFs.  The SAPs will be updated to 
specify this reporting methodology. 

As indicated in the response to Comment #5, a list of PAHs is provided in Table 2B of the 2008 
QAPP and is applicable to the subject SAPs. As indicted in the SDD SAP, arsenic is the only metal 
proposed to be analyzed. The proposed laboratory analytical methods are specified in the three 
SAPs. 

USEPA Comment #6:  Apparently, the only analytical methods to be employed, or so far proposed, will be 
8290, 8270C and 6010.  Please clarify whether method 6020 will be needed to meet eco-risk values for 
any metals on the analyte list (in other words, will any other test methods be needed to measure other 
parameters sampled in this event?).   Please clarify this matter in the revised EA SAPs.   

Beazer Response:  As indicated in the SAPs, Method 8270C will be used for PAHs and 
pentachlorophenol, Method 8290 will be used for PCDDs/PCDFs and Method 6010B will be used 
for arsenic. 
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USEPA Comment #7:  For this next phase of study, media to be tested will not include any biota, surface 
water or groundwater.  When referencing the 2008 QAPP, therefore, please emphasize that only those 
(cited) sections of the 2008 draft QAPP relating to soil and sediment sampling bear relevancy to the 
"functional QAPP" supporting the fall 2009 EA sampling event. 

Beazer Response:  The May 2009 SAPs accurately describe scopes of work limited to soil and 
sediment sampling, making it clear that biota, surface water, and groundwater sampling and 
analyses are not part of the scope of work.  As discussed in the response to Comment #1 above, 
submittal of the revised SAPs will include reference to the applicable QAPP sections and 
information.  This will add further clarity to the type of sampling and analysis not included in the 
scopes of work. 

USEPA Comment #8:  The section of the EA SAP(s) describing Steps 0 – 7 should be revised per the 
August 10, 2009 EPA letter, and state how data will relate to future investigations to be performed (e.g. 
hot-spot screening, risk assessments, nature and extent characterization, etc.). 

Beazer Response:  Beazer does not believe that this comment is germane to the QAPP, or QAPP-
related issues.  The EA SAPs have been discussed with USEPA on several conference calls 
during September 2009.  It has been agreed that the EA SAPs will be conditionally approved by 
USEPA with revised sampling locations.  After data collection and evaluation, the next steps 
would be determined.  This approach was determined to allow the field sampling work to proceed 
expeditiously.  Therefore, Beazer does not believe it is necessary or appropriate to modify the EA 
SAP language regarding steps 0-7 at this time; this language will be excluded from the revised EA 
SAP. 

USEPA Comment #9:  If available, NELAC/NELAP certifications should be provided for the laboratories 
which will analyze the samples.  Each respective laboratory's certification should be presented, clarifying 
its capability on a parameter/method-specific basis. 

Beazer Response:  NELAP certifications from TestAmerica (lab conducting the PAH, 
pentachlorophenol and arsenic analyses) and Vista Analytical Laboratory (lab conducting the 
PCDD/PCDF analyses) will be provided with the revised SAPs. 

USEPA Comment #10:  For the ARCADIS "Sediment Probing and Sample Collection" SOP, which will 
presumably be incorporated by reference from the draft 2008 QAPP into the 2009 "functional QAPP," 
specify whether Lexan tubes or the dredge sampler will be used.  

Beazer Response:  Lexan tubes are the preferred sediment sampling device because they allow 
visual inspection of the recovered core, are disposable, and tend to capture a more uniformly 
representative sample throughout the target sampling depth. In the event that sampling with 
Lexan tubes is unsuccessful, a dredge sampler will be used. Site-specific conditions that could 
preclude the successful use of Lexan tubes may include extremely soft sediments that are not 
able to form an adequate plug at the bottom of the tube and as a result, the sediments fall out of 
the tube as it is pulled out of the sediment/water. Accordingly, ARCADIS plans to have both Lexan 
tubes and a dredge sampler available during the field work. 
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USEPA Comment #11:  The sampling depth(s) in proposed media must be identified. 

Beazer Response:  All samples will be collected from the 0- to 0.5-foot depth interval.  This depth 
interval is specified in all three of the May 2009 SAPs. 

USEPA Comment #12:  Finally, your September 2, 2009 letter addresses a comment made in the EPA 
August 10, 2009 letter regarding EPA’s request that Method 8270 for pentachlorophenol (PCP) be 
replaced with modified Method 8151.  Based on your letter, it appears that the underlying reason for the 
EPA comment on the method was not understood.  Rather than a detection limit issue, as you appear to 
understand it, this is a percent analytical recovery issue.  As our QA Policy states, method 8270 has a 
typical low bias (i.e. poor analytical recoveries) for PCP and therefore the gas chromatography method is 
was suggested by the RCRA QA Policy.  Please specify what your contracted laboratory’s anticipated 
matrix recoveries will be using 8270C (or 8270-SIM). If the lab anticipates only a 20% recovery, then 
modified Method 8151 can offer some advantages.   

While EPA prefers that Method 8151 be used, given that the focus of this investigatory phase is on 
dioxin/furan TEQ, EPA will allow Beazer, at this phase of the project, to report the PCP parameter per 
your proposal (i.e. using 8270C).  The laboratory's matrix spike recovery (sediment matrix) data will be 
examined by Allen Debus, chemist, at the time of data submittal.  If resulting matrix spike recoveries are 
too low-biased, EPA will raise the modified Method 8151 matter again in the case of any further 
investigational phases where PCP data is required. 

Beazer Response:  The following table summarizes the Method 8270C pentachlorophenol percent 
recoveries for lab control samples (LCSs) and matrix spikes/matrix spike duplicates (MS/MSDs) 
from the March 2008 southern drainage ditches and Baseline Characterization Work Plan 
sampling event: 

LCS MS/MSD 

82 % 70/69 % 

92 % 55/88 % 

71 % 43/41 % 

90 % 71/65 % 

50 % 55/53 % 

86 % 74/92 % 

75 % 71/65 % 

71 % 39/42 % 

88 % 63/64 % 

78 % 78/85 % 

86 % 44/39 % 

72 %  

Average: 78.4 % Average: 60/64 % 
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The acceptable percent recovery range for pentachlorophenol with Method 8270C is 18-117%. As 
indicated in the table above, all of the recoveries were within this range, and well above the 20% 
recovery level mentioned in USEPA’s comment. Because of the adequate pentachlorophenol 
recoveries, and the reasons discussed in Beazer’s September 2, 2009 letter, Beazer believes that 
the continued use of Method 8270C for pentachlorophenol analyses is appropriate. 
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Functional QAPP Approval Page



Functional QAPP Approval/Signature Page 

Applicable to the following: 

• Sampling and Analysis Plan for Evaluation Area 1 – Southern Drainage Ditches (ARCADIS, 
October 26, 2009) 

• Sampling and Analysis Plan for PCDD/PCDF Soil Sampling – Evaluation Areas 2, 3 and 5 
(ARCADIS, October 26, 2009) 

• Sampling and Analysis Plan for PCDD/PCDF Sediment Sampling – Crab Orchard Creek 
(ARCADIS, October 26, 2009) 

 

________________________________________________ 
Carolyn Bury, Project Manager 
United States Environmental Protection Agency 

 

________________________________________________ 
Allen Debus, Chemist 
United States Environmental Protection Agency 

 

________________________________________________ 
George Hamper, Section Chief 
United States Environmental Protection Agency 

 

________________________________________________ 
Jose Cisneros, Branch Chief 
United States Environmental Protection Agency 

 

________________________________________________ 
Michael Slenska, Senior Environmental Manager 
Beazer East, Inc. 

 

________________________________________________ 
Jeffrey Holden, Principal Engineer  
ARCADIS 

 

_____________________________________________ 
Paul Anderson, Vice President 
AMEC Earth & Environmental, Inc. 
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QAPP Reference Table



SUMMARY OF APPLICABLE QAPP REFERENCES  

FORMER KOPPERS WOOD-TREATING SITE
CARBONDALE, ILLINOIS

Applicable to:
QAPP Reference SDD (EA 1) SAP EAs 2, 3, 5 SAP COC SAP

Document Section
1. Introduction X X X
2. Project Organization X X X

2.1 Project Team X X X
2.2 Roles and Responsibilities X X X

2.2.1 Beazer X X X
2.2.2 Beazer Consultants X X X
2.2.3 Analytical Laboratories X X X
2.2.4 USEPA X X X
2.2.5 IEPA X X X

3. Project Background X X X
3.1 Site Location and Description X X X
3.2 Site History, Summary of Activities, and Current Status X X X

4. Project Description X X X
4.1 Investigation Objectives and Anticipated Scope X X X
4.2 Approach X X X
4.3 Project Schedule X X X

5. Data Quality Objectives and Criteria for Measurement X X X
5.1 DQO Process Overview X X X
5.2 Data and Reporting Categories X X X
5.3 Anticipated Sampling and Analysis Activities X X X

5.3.1 Groundwater Sampling/Analysis
5.3.2 Southern Drainage Ditches Sampling/Analysis X X
5.3.3 Water Body Sampling/Analysis X

6. Special Training Requirements/Certification X X X
7. Documentation and Records X X X

7.1 General X X X
7.2 Sample Designation System X X X
7.3 Field Documentation X X X
7.4 Laboratory Documentation Files X X X

7.4.1 Laboratory Project Files X X X
7.4.2 Laboratory Logbooks X X X
7.4.3 Computer Tape and Hard Copy Storage X X X

7.5 Data Reporting Requirements X X X
7.5.1 Field Data Reporting X X X
7.5.2 Laboratory Data Reporting X X X

7.6 Project File X X X
8. Sampling Process Design X X X
9. Sampling Method Requirements X X X
10. Sampling Handling and Custody Requirements X X X

10.1 Sample Containers and Preservation X X X
10.2 Field Custody Procedures X X X

10.2.1 Field Logbooks X X X
10.2.2 Sample Labeling X X X
10.2.3 Field Chain-of-Custody Forms X X X

10.3 Management of Investigation-Derived Materials and Wastes X X X
10.4 Packing, Handling, and Shipping Requirements X X X
10.5 Laboratory Custody Procedures X X X

10.5.1 General X X X
10.5.2 Sample Receipt and Storage X X X
10.5.3 Sample Analysis X X X

11. Analytical Method Requirements X X X
11.1 Field Parameters and Methods
11.2 Laboratory Parameters and Methods X X X
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SUMMARY OF APPLICABLE QAPP REFERENCES  

FORMER KOPPERS WOOD-TREATING SITE
CARBONDALE, ILLINOIS

Applicable to:
QAPP Reference SDD (EA 1) SAP EAs 2, 3, 5 SAP COC SAP

11.2.1 Sample Matrices X X X
11.2.1.1 Groundwater
11.2.1.2 Surface Water
11.2.1.3 Soil X X
11.2.1.4 Sediment X X X
11.2.1.5 Biota

11.2.2 Analytical Requirements X X X
12. Quality Control Requirements X X X

12.1 Quality Assurance Indictors X X X
12.1.1 Representativeness X X X
12.1.2 Comparability X X X
12.1.3 Completeness X X X
12.1.4 Precision X X X
12.1.5 Accuracy X X X

12.2 Field Quality Control Checks X X X
12.2.1 Field Measurements
12.2.2 Sample Containers X X X
12.2.3 Field Duplicates X X X
12.2.4 Rinse Blanks X X X

12.3 Analytical Laboratory Quality Control Checks X X X
12.3.1 General X X X
12.3.2 Method Blanks X X X
12.3.3 MS/MSDs X X X
12.3.4 Surrogate Spikes X X X
12.3.5 Serial Dilutions X X X
12.3.6 Contract Required Detection Limit (CRDL) Check Standards X X X
12.3.7 Interference Check Standards (ICS) X X X
12.3.8 Laboratory Duplicates X X X
12.3.9 Calibration Check Standards X X X
12.3.10 Reference Standards/Control Samples X X X

12.4 Data Precision Assessment Procedures X X X
12.5 Data Accuracy Assessment Procedures X X X
12.6 Data Completeness Assessment Procedures X X X

13. Instrument/Equipment Testing, Inspection, and Maintenance 
Requirements X X X

13.1 General X X X
13.2 Field Instruments and Equipment
13.3 Laboratory Instruments and Equipment X X X

13.3.1 General X X X
13.3.2 Instrument Maintenance X X X

14. Instrument Calibration and Frequency X X X
14.1 Field Instruments and Equipment
14.2 Laboratory Instrument and Equipment X X X

15. Inspection/Acceptance Requirements for Supplies and Consumables X X X
16. Data Acquisition Requirements for Non-Direct Measurements X X X
17. Data Management X X X

17.1 Sample Designation System X X X
17.2 Field Activities X X X

17.2.1 Field Documentation X X X
17.2.2 Data Security X X X

17.3 Sample Management and Tracking X X X
17.4 Data Management System X X X

17.4.1 Computer Hardware X X X
17.4.2 Computer Software X X X
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SUMMARY OF APPLICABLE QAPP REFERENCES  

FORMER KOPPERS WOOD-TREATING SITE
CARBONDALE, ILLINOIS

Applicable to:
QAPP Reference SDD (EA 1) SAP EAs 2, 3, 5 SAP COC SAP

17.4.3 Survey Information X X X
17.4.4 Field Observations X X X
17.4.5 Analytical Results X X X
17.4.6 Data Analysis and Reporting X X X

18. Assessment and Response Actions X X X
18.1 General X X X
18.2 Field Audits X X X
18.3 Laboratory Audits X X X
18.4 Corrective Action X X X

18.4.1 Field Procedures X X X
18.4.2 Laboratory Procedures X X X

19. Reports to Management X X X
19.1 Field Reports X X X
19.2 Laboratory Reports X X X

20. Data Reduction and Review X X X
20.1 General X X X
20.2 Field Data Reduction and Review X X X

20.2.1 Field Data Reduction X X X
20.2.2 Field Data Review X X X

20.3 Laboratory Data Reduction and Review X X X
20.3.1 Laboratory Data Reduction X X X
20.3.2 Laboratory Data Review X X X

20.4 Data Verification and Validation X X X
21. Data Verification and Validation X X X
22. Reconciliation with User Requirements X X X
23. References X X X
Tables
1 Sample Quantities and Quality Control Frequencies X X X
2A Parameters, Methods, and Target Reporting Limits (Groundwater and 
Surface Water)
2B Parameters, Methods, and Target Reporting Limits (Soil and Sediment) X X X
2C Parameters, Methods, and Target Reporting Limits (Biota)
3 Analytical Quality Control Limits X X X
4 Sample Containers, Preservation, and Holding Times X X X
5 Electronic Data Deliverable (EDD) Format X X X
Figure
1 Site Plan X X X
Appendices
A Project Organization Chart X X X
B Chain of Custody X X X
Attachments
A Field Sampling Standard Operating Procedures X X X
B Laboratory Standard Operating Procedures (on CD-ROM) X X X
C Laboratory Quality Assurance Manuals (on CD-ROM) X X X

Notes:
QAPP = Quality Assurance Project Plan  (ARCADIS, February 2008)
SDD (EA 1) SAP = Sampling and Analysis Plan for Evaluation Area 1 - Southern Drainage Ditches (ARCADIS, October 2009)
EAs 2, 3, 5 SAP = Sampling and Analysis Plan for PCDD/PCDF Soil Sampling - Evaluation Aras 2, 3 and 5  (ARCADIS, October 2009)
COC SAP = Sampling and Analysis Plan for PCDD/PCDF Sediment Sampling - Crab Orchard Creek (ARCADIS, October 2009
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NELAP Certifications
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